APR. 4.2006 IJ :44PM VJP LOS ANGELES 


HO. 1477 P. 


Ameadmynts ty jb^p ^^m- 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

CLAIMS 

1. f Atncndod'i S hort change gear, in particular for motor vehicles, coiiq)rising 

at least a first input shaft; 

a second input shaft 

a first ou^ut shaft; 
a second output shaft; 

a drive shaft that is in torque transnutting connection with (he first and second 
output shafts; 

a first group of gear sets comprising ai least one first gear set; 
a second ffoap of gear sets comprising at least one second gear se t and being 
radialW offset with respect to the first group of gear sets: 
an intennediale shaft; 

a first gear section in which the first input shaft is connectable with the first 
output shaft by means of the first group of gear sets; 

a second gear section in which the intermediate shaft is connectable to the second 
output shaft by means of the second group of gear sets; 

wherein the intermediate shaft is in gearing connection with the fiFsfrggsQIulinput 

shafts 

2. f Ameuded Kvice^ T he short change gear of claim 1 further comprising: 

a first drive pinion provided on the first output shaft; 

a second drive pinion provided on the second output shaft; 
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wherein a plaao in which t he intermediate shaft ^)e^ngl fr-in gearing connectioD 
wifh the figs Hecond input sha ft as well as t 

whore i n - t he first and second drive pinions are positioned in one and t he same 

plane. 

3. fQriginfttt T he shot! change gear of claim 1 wherein the second gear section comprises 
the second group of gear sets, at least one of these gear sets being positioned in firont and 
at least one of these gear sets being positioned behind the gearing connection of the 
intemiBdiate shaft to the second input shaft w hen viewed i frin eitlier one of the 2 
lonaimdinal d irections of the intennediate shaft. 

4. (Original) T he short change gear of claim 1 wherein the number of second gear sets in 
the second gear section is at least as hig^ as the number of first gear sets in the first gear 
section. 

5. ^Cancelled) T h e short chanigo coor of olaim 1 fiirthor oomprioingi 

tt dutch adapted to oonnoot Iho firat input ohafl w i th a motor shaft, 
— — wherein tho first input shaft is oonncotablo to the fimt output choft and io 
connoetcd by moons of tho gearing coimootion with the intormodiato shaft. 

6. (Amended twice) T he short change gear of claim 1 further comprising: 

loose wheels being pazt of the first and second gear sets; and 
mutual synchronizing mechanisms; 

wherein the loose wheels of the gear sets in the gear sections are shifted by means 
of the mutual synchrom'zing mechanisms and the goor oets relate to oons e outive forward 

7. (Cancelled) T h e short ohongo gear of claim 1 where i n the fiitt near smiion compris es 
(ho gour sots for tho $^ and th e 6^ goar, while th e sooond goaf oootioiKoniprisos tho gear 
sets for the let to tho l^ -gw? 
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8. fCancelled) T h e short ohanffl j !Oarof oloim - ? furthor oompr i oingi 
a r e vorce goar oot in iho firat gear s oot i oD, said rovoreo gc 

a C i xod whool} 

Q loos e wfa eet } 


mi i i itofmodialowhool; and 


a ohofl boaring tho intomodiato whooL 

9. (Cancelled) T ho short ohonce gear of olaim 1 further oompriaine: 

a dutch at ono ond of tho firot input ahaft; 

wherein tho gooring oonnootion i o loooted on tho Bret input s haft spocod apart 
ftom4hat -e nd of the first input shaft whoro tho oliitch is prov i doA 


10. l^isD^s£LThe short change gear of claim 1 farther comprising: 
a first clutch; 
a second clutch; 
oBOcond input shaf^ 

^wherein a motor shaft is connectable by means of the first clutch with the fiist 

ii^ut shaft that is connectable with the first output shaft; and 

wherein the motor shaft is connectable by means of the second clutch with the 
second input shaft that is positioned in coaxial Telatioa to the first input shafts and said 
second input shaft is connected to the intermediate shaft by meax&s of the gearing 
connection. 

1 1 • f Original) T he short change-gear of clahn 10 wherein the first gear section does not 
comprise any gear sets for even-numbered forward gears and the second gear section 
does not comprise any gear sets for odd-numbered forward gears. 
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12. (OrieinanT fae short change gear of claim 10 whereiB the fim gear section does not 
comprise any gear sets for odd-numbered forward gears and the second gear section does 
not comprise any gear sets for even-nnmb^ed forward gears. 

13. l^iangU.Tlie short diange gear of claim 10 wherein the first gear section comprises 
the gear sets for the 2*^^ 4^ and 6^ gear, and the second gear section comprises the gear 
sets for the l^ 3*^ and 5* gear. 

14. fOritfinall T he short change gear of claim 10 further comprising 

a fixed wheel; 
a loose wheel; 

an intennediate wheel rotatably home on a shaft; 
wherein the second gear section comprises a gear set for reverse gear in 
whidi the fixed wheel is connected to the loose wheel by means of the 
intermediate wheel 

15. (Qrieinan T he short change gear of claim 1 fiuther comprising: 

a pump shaft connected to a motor shaft and provided coaxially and witfiin the 
first input shaft that is designed as a hollow shaft 

1 6. (Amended^ T he short change gear of claim 1 wherein the gearing connection between 
the intennediate shaft and the fifst -second i nput shaft comprises gears on both shafts and 
an mtennediate gear. 

17. fCanceHed) Th e choft ohongQ goor of ola i ni 1 whoroin the s e aring oonnoot i on botweon 
the intonnodiote shaft and tho firot input shaft oompr i ooa o chain diiv e . 

18. f Amended) U se of the change gear of claim IfiSasa manual change gear for motor 
vehicles. 
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J 6. (Cunently Amended) The short change gear of claim 1 wherein the gearing 
connection between the intermediate shaft and the second input shaft conq^rises gears on 
both shafts and an intermediate gear. 

17. (Cancelled) 

18. (CucTQitly Amended) Use of the change gear of claim 10 as a manual change gear for 
motor vehicles. 

19. (Currently Amended) Use of the change gear of claim 10 as an automatic change gear 
for motor vehicles. 

20. (Currently Amended) Use of the change gear of claim 10 as a power shift gear for 
motor vehicles. 

21 . (Original) Use of the change gear of claim 1 as a change g^ installed in lengthwise 
orientation in a motor vehicle. 

22. (Original) Use of the change gear of claim 1 as a change gear installed in transverse 
orientation in a motor vehicle. 
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Drawipgs 

Since the '^lane" is not a tangible object but an imagined levd in which the intermediate 
shaft, the second input shaft, and the first and second drive pinions are located, this plane 
is difficult to demonstrate in the existing drawings, but claim 2 has been amended in an 
effbtt to express more clearly that the plane is not an object but simply describes how the 
elements are positioned widi respect to each other. 

For illustration, please find enclosed a drawing demonstrating a cut through the 
transmission plane through elements 3, 8, 10. 1 1J2 and 13. This figure could be 
submitted as an additional figure if the wording in claim 2 is still defied to require 
additional demonstration in the drawings. Indication by the Examiner is respectfully 
requested if adding such figure is viewed as q)propriate. 

Specification 

The abstract has hem brought in line i^th the 150 words requirement and reworded to 
avoid language as indicated by the Examiner 

Claims 

Claim 6 has been amended as proposed by the Examine by adding the word "of 
35U.S.C112 

Claim 11: 

It is believed that claim 1 1 is fully enabled. In this regard, the following passages in the 
specification are pointed out: 
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Page 3» first paragraph: 

Since both gear sections are independent from each other, it is immaterial which gear 
sets for which gears are provided on which shafts. Any imaginable combination of gear 
sets can be implemented in the respective gear sections. 

Page 3, last paragraph: 

Preferably, the number of gear sets in the second gear section is at least as high as the 
number of gear sets in the first gear section. 

Page 4 towards the ead of tho second paragraph: 

By splitting the entire gear box into 2 gear sections it is possible to configure the entire 
gear box with a very short overall length and at the same time be free to choose the gear 
transmission ratios of all gear sets freely as desired 

Page 6, paragraph before last 

Favorably, the first gear section does not provide any gear sets for even-nunAered 
forward gears and the second gear section does not provide any odd-number&t forward 
gears, or vice versa. Such a configuration satisfies the requirements made on a power 
shift gear in which no consecutive gears should be shifted by one and the same clutch. 
This configuration ensures that for shifting sequentially up or down alternately one of the 
gear section is connected by means of a clutch. 

Page 7, second paragraph: 

Providing the reverse gear together with one forward gear on the same shifting 
mechanism is of course also possible vice versa namely that the reverse gear is provided 
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In the same gear section with the even-numbered forward gears. Such a configuration 
guarantees that shifting between the 1" and the reverse gear is only possible by 
alternately operating the 2 clutches, which can advantageously be used for moving stuck 
vehicles out of their stuck condition. 

Page 10| last paragraph to page 1 1 

Both figures 3 and 4 demonstrate that the transmission according to the present invention 
is not limited to the shown embodiments. Any combination of gear set positioning is 
possible, both in relation to the gear section 1 and 2 as In relation to the position within 
the gear sections and in relation to positioning the synchronizing mechanisms either on 
the input shafts, the output shafts or the intermediate shafts. Additionally, the 
transmission is not limited to a particular number of gears but any number of forward or 
reverse gears is possible. For ail mentioned features it applies that the transmission 
according to the present invention can be provided in any desired tedinically possible 
combination. 

The conclusion is that any combination of gears can be provided in any of fixe first or 
second gear sections. The man sidlled in the art is My enabled by the specification to do 
so. There are no obstacles whatsoever to overcome since the gear transmission ratios can 
be fireely chosen, and the specification explains that and how diis is possible. Since the 
specification points out that it is fully discretionaiy to locate certain gears in one or the 
other of the two gear sections, any combination is enabled. For enabling the man skilled 
in the art to choose any combination, it does not require to show identical drawings just 
with different gear numbers, in particular if the specification explains in detail how the 
combinations can be varied. 

QaimZ: 

As already outlined under the headline "Drawings" at the outset, the claim language of 
claim 3 has been amended to clarify that the plane is not only defined by the intermediate 
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shafi and the second input shafi, but m that "the intermediate shaft being in gearing 
connection with the second input shafi as Mfell as the first and second drive pinions are 
position^ in one and the same plane" This defines the plane well since this means more 
than 2 objects in one and the same plane. 

Claim 3: 

This claim has been clarified by the language "a/ least one of these gear sets being 
positioned in firont and at least one of these gear sets being positioned behind the gearing 
connection of the intermediate shaft to the second input shaft when viewed in either one 
of the 2 longitudinal directions of the intermediate shaft 

This mak^ it clear in which direction this is viewed and that on either side one of these 
gear sets is located. 

Further, it has been specified in claim 3 that the "gearing connection" connects "the 
inteimediate shaft to the second input shafi" 

Gaim 14: 

In claim 14 *1he reverse gear'' has been substituted by the term ^"a reverse gear'', 
overcoming the antecedent basis objection. 

3SU.S.C.102 

Page two, last sentence makes it clear what is achieved l^y the present inventiont namely 
that 
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"The intermediate gear implements a large radial offset between the gear sections in 
relation to the shctfts and does therefore make the second gear section ind^endent/rom 
the first." 

Likewise on page 2, first paragraph under of the headline "Summary of the invention", 
one of the objects of the invention has been pointed out, namely "to provide a change 
gear with a very short overall length in the lengthwise direction" 

Even though already the presence of Ibe intermediate shaft 8 distinguishes the subject* 
matter of claim 1 fiom Hoyer^ and the presence of (he intennediate shaft gives an 
indication that the two groups of gear sets are radially of&et, this has been further 
clarifted in claim 1 by adding explicitly that the first groi^ of gear sets is radially offset 
to the second group of gear sets. This distinguishes the claimed subject-matter even 
further from the reference Hoyer (US 3,916,71 1). Before discussing Hoyer, in the 
following the present inv^tion will be discussed m more detail: 

As shown in the embodiment in Fig. 4, torque is transmitted through motor shaft 6 into 
clutches 5' or 5". In particulart clutch 5** transmits torque into the second input shaft 26, 
while the clutch 5' transmits torque into the first input shaft 3. The first input shaft 3 
carries gears that foim together with the gears on the first output shaft the first group of 
gear sets 1. 

On the other hand, the second input shaft 26 transmits torque through the intennediate 
gear 1 0 into the radially offset intermediate shaft 8. This intermediate shaft 8 carries 
gears that fonn together with the gean on the second ou^ut shaft 9 the second group of 
gear sets 2. 

This illustrates that the first and second gmup of gear sets are radially o£&et, in this 
particular example by means of ttie intermediate gear 10. Needless to say, other 
transmission elements such as for instance a chain could be used for accomplishing a 
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radial of&et. To accomplish the very short overall length in a lengOiwise direction, it is 
important though lo have a radial ofTset of the two groups of gear sets 1 and 2. 

Turning to Hoyer, there is no radial offset of the first and second gtoixp of gear sets. Even 
if the shaft denoted 19 is viewed as a first output shaft and the shaft 42 as a second output 
shaft, both shafts 19 and 42 are axially aligned. This means that the '*main transmission 
group 6'' and the "auxiliary transmission 7' - if comparable at all to 1*^ and 2°^ group of 
gear sets according to fhe present inv^tion - are coaxially aligned and this would be in 
clear contrast to one object the tovention, namely to reduce the overall length of the 
transmissioa 

Apart from that, another significant difiference of the transmission according to Hoyer in 
comparison with fhe claimed transmission is that Hoyer does not teach an intermediate 
shaft at alL The shaft 66 is correctly named "power output shaft" in the specification of 
Hoyer. As described in column 6, lines 3 to 56, the '*power output shaft 66" is driven by 
shaft 55 through gears 72, 73 and 75. This connection can provide a parallel output 
through shaft 66 in parallel or instead of through output shaft 42. This means that shaft 66 
has the function of a fiiither power output shaft. Hoyer does therefore not teach any 
intermediate shaft at all, contrary to the subject'*matter of present claim 1 . 

Put in other words, in Hoyer the drive shaft S and auxiliary drive shaft 55 both carry 
gears that mesh directly with the gears carried by the respective output shafts 19 and 42. 
This results in Hoyer tead)ing away from any intermediate shaft. In Hoyer, there is no 
use for any intermediate shaft, and one important reason for that is that the Hoyer 
transmission lacks any radial ofbet between the first and second group of gear sets but to 
the contrary teaches axial alignment 

The man skilled-in the art would not-even look at Hoyer to get a suggestion fi>r solving a 
length problem. Hoyer teaches a ^'change gear transmission, especially for agricultural 
and construction industry vehicles, where the packaging does usually not require the 
same level of optimiiing space usage. Exactly this is reflected by the relatively bulky 
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Hoyer transmission with coaxially placed main transmission group and auxiliary 
transmission group. 

Like the power ou^ut shaft 66 in Hoyer cannot be compared to the intermediate shaft 8 
according to the present invention, also the other elements cited in the office action dated 
October 6, 200S cannot be compared to the transmission according to the present 
invention, in particular since the transmission taught by Hoyer distinguishes significantly 
in structure, i.e. the combination of and interaction of the various transmission elements 
as claimed in present claim 1. Theieftire, the elements described in the dependent cldms 
in combination with the features in present claim 1 are of different function as well. 

Apart from Hoyer (US 3»897,699), also Becger et aL (US 6,874,381), Bulgnen 
(6,84S,682), and the European Patents >^)plications published as EP 001 130291A1 and 
EP 001 1 24079A2 do not teach or suggest the combination of features as in the present set 
of claims. 

In view of the present aniendments and arguments, the applicant believes that all claims 
are now in condition for allowance. Therefore, the applicant respectfully requests that a 
Notice of Allowance be issued in this case. 
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SHORT CHANGE GEAR 


Priority from the European Patent Application 03 100S80»4 is claimed, the content of 
which is herewith incorporated entirely by reference. 

FIELD OF THE INVENTION 

The present invoition relates generally to transmissions fisr use in motor vehicles and, 
more paiticularlyy to short change geais. 

MCPIQUND Oy THE INVENHQW 

A transmission is known from the European Patent EP 1 067 3 12. Tliis land of 
transmission can be configured as manual or automatic chaoge gear or also as a power 
shift gear. In all of these variations fhe 2 ou^ut shafts are in torque transmitting 
connection with the drive shaft. In the manual and the antomatic gear change version the 
transmission is provided with an input shaft ttiat is connected by means of several gear 
sets with the first and with tiie second output shaft. Each gear set is provided with a fixed 
gear and a shiftable loose gear. Even thou^ all gear shift mechanisms for shifting the 
loose wheels are located on the output shafts die interleaved positions of the fixed gears 
on the input shaft results in a certain overall length of the tiansmissioo that is longer than 
the space needed just for the loose wheels with the gear shift mechanisms. This applies 
also for the power shift gear vmion conq>risxng 2 input shafts positioned coaxially to 
each other and that are likewise interconnected with the output shafts by means of several 
gear sets. 

In the US 6 427 550 a twin-clutch transmission is described comprising one input shaft 
and one intemaediate shaft, said intennediate shaft being connected by means of a chain 
drive with a transfer shaft coaxially disposed in relation to the input shaft. Input shaft 
and intermediate shaft are connected by means of several wheel sets with the output 
shaft. Even though this avoids the problem of interleaved positioning of the various gear 
sets since the loose wheels on the intennediate shaft and on the input shaft mesh with the 
same fixed wheels on the output shaft it is a known problem in the prior art that such 
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SHORT CHANGE GEAR 


Priority fiioin tbe European Patent Application 03 100580,4 is claimed, the commt pf 
which is herewith incoiporated entirely bv reference. 

PIBUO OF THE INVENTION 

The present invention relates generally to transmissions for use in motor vehicles and, 
more particularly^ to e-short change gears. 

BACKROUND O F THE INVENTION 

A transimssion is known fpom the European Patent EP 1 067 312. This kind of 
transmission can be configured as mpp"**^ or automatic change gear or also as a power 
shift gear. In all of these variations the 2 output shafts are in torque transmitting 
connection with the drive shaft. In tbe manual and Sic automatic gear change version the 
transmission is provided with an input shaft that is connected by means of several gear 
sets with the first and with the second output shaft. Each gear set is provided with a fixed 
gear and a shiftable loose gear. Bvoi though all gear shift mechanisms for shifting the 
loose wheels are located on the output shafts the interleaved positions of the fixed gears 
on the input shaft results in a certain overall lengdi of the transmission that is longer than 
the space needed just for the loose wheels with the gear shift mechanisms. This qsplies 
also for the power shift gear version comprising 2 input shafts positioned coaxially to 
each other and that are likewise interconnected with the output shafts by means of several 
gear sets. 

In the US 6 427 550 a twin-cltttch transmission is described comprising one input shaft 
and one intermediate shaft, said intermediate shaft being cormected by means of a chain 
drive with a transfer shaft coaxiaUy disposed in relation to the input shaft. Input shaft 
and intermediate shaft are connected by means of sevexul wheel sets with the output 
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shaft. Even thougji fiiis avoids tbe problem of interleaved positioning of H» various gear 
sets since the loose wheels on the intennediate shaft and on the input shaft mesh with the 
same fixed wheels on the ou4>ut shaft it is a known problem in the prior art that such 
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ABSIKACT 

The invention provides a change gear, in paxticular in motor vehicles. This transmission 
comprises inpvX and ou^ut shafts, a drive shaft that is in totque transmitting connection 
with ibe first and second output shafts a first group of gear sets comprising at least one 
first gear set; a second group of gear sets comprising at least one second gear set; an 
intermediate shaft; and a first gear sectioxL The input shaft is connectable with the first 
ou^ut shaft by the first group of gear sets. A second gear section is provided in which the 
intennediate shaft is connectable to the second ou4>ut shaft by the second group of gear 
sets. The intermediate shaft is in gearing connection with the first ii^ut shaft. 
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CLAIMS 

1 . (Cunratly Amended) Short change gear, Id particular for motor vehicles, comprising 

a first input shaft; 
a second input shaft 
a first ou4)Ut shaft; 
a second output shaft; 

a drive shaft that is in tozque transmitting connection with the first and second 
output shafts; 

a first group of gear sets conqirising at least one first gear set; 
a second group of gear sets comprising at least one second gear set and being 
radially offset with respect to the first group of gear sets; 
an intermediate shaft; 

a first gear section in which the first input shaft is connectable with the first 
output shaft by means of the first group of gear sets; 

a second gear section in wluoh the intennediatB shaft is connectable to (he second 
output shaft by means of the second group of gear sets; 

wherein the intermediate shaft is in gearing connection with the second input 

shaft. 

2. (Previously Amended ) The short change gear of claim 1 fiirther comprising: 

a first drive pinion provided on the first output shaft; 

a second drive pinion provided on the second output shaft; 

wherein the mtermediate shaft being in gearing comiection with the second input 
shaft as well as the first and second drive pinions are positioned in one and the same 
plane. 

3. (Original) The short change gear of claim 1 wherein the second gear section comprises 
the second group of gear sets, at least one of these gear sets being positioned in fiont and 
at least one of these gear sets being positioned behind the gearing connection of the 
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intennediate shaft to the second ii^ut shaft when viewed in either one of die 2 
longitudinal directions of the intennediate shaft. 

4. (Original} The short change gear of claim 1 wherein the nuniber of second gear sets in 
the second gear section is at least as high as the number of first gear sets in the first gear 
section. 

5. (Cancelled) 

6. (Previously Amended ) The short change gear of claim 1 fintber comprising: 

loose wheels being part of the first and second gear sets; and 
mutual synchroni2dng mechanisms; 

wherein the loose wheels of the gear sets in the gear sections are shifted by means 
of die mutual synchronizing mechanisms. 

7. (Cancelled) 

8. (CanceUed) 

9. (Cancelled) 

10« (Currently Amended) The short change gear of claun 1 fiuther comprising: 
a first clutch; 
ft second clutch; 

wherein a motor shaft is connectable by means of the first clutch witti the first 
izqput shaft that is connectable with Oie first output shaft; and 

wherein the motor shaft is connectable by means of the second clutch with the 
second mput shaft that is positioned in coaxial relation to the first input'shaft, and said 
second input shaft is cormected to the intermediate shaft by means of ttie gearing 
connectiorL 
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1 L (Original) The short change gear of claim 10 wherein the first gear section does not 
comprise any gear sets for evoi-nambered forward gears and the second gear section 
does not comprise any gear sets for odd-numbered forward gears. 

12. (Original) The short change gear of claim 10 herein the first gear section does not 
comprise any gear sets for odd-numbered forward gears and the second gear section does 
not comprise any gear sets for even-numbered forward gears. 

13. (Original) The short change geor.of claim 10 wherein the first gear section comprises 
the gear sets for the 2*^^ 4^ and 6^ gear, and the second gear section comprises the gear 
sets for the 1", 3^ and 5^ gear. 

14. (Original) The short change gear of claim 10 further comprising 

a fixed wheel; 
a loose wheel; 

an intermediate wheel rotatably borne on a shaft; 

wherein the second gear section comprises a gear set fbr a reverse gear in which 
the fixed wheel is connected to the loose wheel by means of the intmnediate 
wheel. 

15. (Original) The short change gear of claim 1 further comprising: 

a pump shaft connected to a motor shaft and provided coaxially and within the 
first input shaft that is designed as a hollow shaft. 

16. (Currently Amended) The short diange gear of claim 1 wherein the gearing 
connection between the inteimediate shaft and the second input shaft comprises gears on 
both shafts and an intermediate gear. 

17. (Cancelled) 
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18. (CurrentlyAmended) Use ofthe change gear of claim 10 as a manual change gear for 
motor vehicles. 

19. (Currently Amended) Use of the change gear of claim 10 as an automatic change gear 
&r motor vehicles. 

20. (Currently Amended) Use of the change gear of claim 10 as a power shift gear for 
motor vehicles. 

21 . (Original) Use of die change gear of claim 1 as a change gear installed in lengthwise 
orientation in a motor vehicle. 

22. (Original) Use of the change gear of claim 1 as a change gear installed in transverae 
oriratation in a motor vehicle. 
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